Introduction
Physicochemical properties of solid solutions are possible to modify, which is very important for designing of new functional materials. The knowledge on the influence of the change of composition of the solid solutions on their properties enable to synthesize the phases with desirable thermal, electric, magnetic or catalytic properties. A literature scan has shown that obtaining of new catalysts for oxidative dehydrogenation of organic compounds is at present still a challenging problem. Some vanadates(V) catalyze these reactions and their activity is associated with the presence, in their structure, of isolated VO 4 tetrahedra (orthovanadates) or corner sharing VO 4 tetrahedra in the V 2 O 7 units (pyrovanadates) [1] [2] [3] . In search of new phases, interesting from point of view of catalysis, reactivity of iron(III) orthovanadate(V) towards pyrovanadates(V) M 2 V 2 O 7 (M = Co, Mg, Ni, Pb, Zn) has been investigated and a series of compounds with the general formula M 2 FeV 3 O 11 has been obtained [4] [5] [6] [7] [8] . Phases Zn 2 FeV 3 O 11 and Mg 2 FeV 3 O 11 are isostructural [8, 9] and, what is very important, in their structures isolated VO 4 tetrahedra can be distinguished. Considering approximate values of Zn 2? and Mg 2? radii (0.074 and 0.072 nm, respectively) in MO 6 (M = Zn, Mg) polyhedra [10] it can be expected that Zn 2 Syntheses were carried out by the standard method of calcining samples described inter alia in the papers [14] [15] [16] [17] [18] [19] . Mixtures of appropriate portions of the reagents were homogenized by grinding in an automated agate mortar and they were heated in air for several 20-h stages in the temperature range 760-900°C. The exact conditions of heating are given in Table 1 . To avoid the melting of the samples they were heated at temperatures several dozen of°C lower than their melting temperatures. The onset temperature of the first endothermic effect recorded in DTA curve of given sample was taken as the melting temperature of this sample. Accuracy of reading these temperatures was determined by repetitions. After each heating stage the samples were gradually cooled down in furnace to room temperature, ground and examined by X-ray diffraction method with respect to their composition. This procedure was repeated until the results of investigations of the samples, by XRD and DTA methods, did not change after two consecutive heating stages.
The DTA investigations were performed in static air atmosphere using the Paulik-Paulik-Erdey type derivatograph (MOM, Hungary). Five hundred milligram of each investigated sample was placed in a quartz crucible and was heated from room temperature up to *1,050°C at a heating rate of 108min -1 . The phases in each sample were identified from XRD patterns obtained using a HZG-4/A2 diffractometer (Carl Zeiss, Germany) with CuK a /Ni radiation. The phase analyses were conducted basing on the XRD characteristics contained in the PDF cards and on the data presented in study [9] . The powder diffraction patterns of selected samples were indexed by means of the Refinement program. The internal standard was a-Al 2 O 3 .
IR spectroscopic measurements were conducted with the use of the spectrometer Specord M 80 (Carl Zeiss, Germany), applying the technique of pressing pellets of investigated sample with KBr at a weight ratio 1:300.
The morphology of the crystals was observed by means of an electron scanning microscope (JSM-1600, Jeol, Japan).
Results and discussion

Synthesis and XRD analysis results
Nine mixtures of separately obtained compounds, Zn 2 FeV 3 O 11 and Mg 2 FeV 3 O 11 , were prepared for the investigation, with their composition covering the whole component concentration range of the system under study. Table 1 The synthesis of the solid solution with the formula ZnMgFeV 3 O 11 was also carried out according to the another equation, i.e.: The stoichiometric mixture of the reactants was heated in the following stages: 580°C(20 h) 9 2 ? 760°C (20 h) ? 860°C(20 h) 9 2. The calcination at 580°C enabled a total consumption of vanadium(V) oxide (t m = 650 ± 5°C) without its melting. The powder diffraction pattern of the sample obtained after its last heating stage did not differ from that obtained for the sample 5 being at equilibrium ( Table 1) .
Formation of the new solid solution has been corroborated by the next presented investigations.
Unit cell parameters
In the further stage of research, powder diffraction patterns of the obtained solid solution were indexed. [8, 9] . Analysis of the data presented in Table 2 [10] , it is an unusual and interesting case. Wang and co-workers [9] have suggested, that significant difference in the degree of M(2)O 6 octahedra distortion between these two phases is responsible for the unusual change in unit cell parameters of these phases. The results of our analysis of structural data presented in [9] [20] . With increasing the incorporation extent of the smaller and lighter Mg 2? ions into the structure of Zn 2 FeV 3 O 11 a shift of the respective absorption bands towards higher wave numbers is observed.
The IR spectrum of ZnMgFeV 3 O 11 contains two broad absorption bands. The first one spreading over the range of 1,070-920 cm -1 have two maxima at 978 and 950 cm -1
and two shoulders at 1,010 and 934 cm -1 . At this wave number range one can expect the occurrence of absorption bands related with stretching vibrations of V-O bonds in highly distorted VO 4 and VO 5 polyhedra [5, 9, [21] [22] [23] . A shoulder at 1,010 cm -1 most probably can be ascribed to stretching vibration of the shortest V-O bond in VO 5 trigonal bipyramids characteristic for crystal structure of both Zn 2 FeV 3 O 11 and Mg 2 FeV 3 O 11 [9, 21] . The second band covering the range of 920-400 cm -1 is very broad. It has two maxima at 744 and 650 cm -1 and two shoulders at 822 and 570 cm -1 . Band lying within the wave number range of 920-600 cm -1 may be related with the stretching vibrations in moderately distorted VO 4 tetrahedra [5, [21] [22] [23] . On the other hand, absorption bands below 600 cm can be ascribed to stretching vibrations in ZnO x , MgO x , and FeO x polyhedra and to bending vibrations in VO x polyhedra [5, 9, 20, [22] [23] [24] . They can have also a mixed character. ions.
The endothermic effect recorded on the DTA curve of Zn 2-x Mg x FeV 3 O 11 for x = 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, and 1.8 has its onset at 885 ± 5, 895 ± 5, 905 ± 5, 920 ± 5, 935 ± 5, 950 ± 5, 965 ± 5, 980 ± 5, and 990 ± 5°C, respectively. Therefore, the onset temperature of the registered effect is always higher than the melting temperature of pure Zn 2 FeV 3 O 11 and lower than the melting temperature of pure Mg 2 FeV 3 O 11 . Figure 2 shows fragments of DTA curves of solid solution Zn 2-x Mg x FeV 3 O 11 for x = 0.4, 1.0, and 1.6 ( Fig. 2a-c  respectively) .
In order to determine the type of transformation that recorded effects are due to, all the monophase samples containing Zn 2-x Mg x FeV 3 O 11 for 0.2 B 9 B1.8 were additionally heated for 2 h at the temperatures corresponding to a half of the height of the registered endothermic effect. It was observed that all the samples were molten just as they were being taken out of the furnace. Thus, it can be concluded that the registered effects are due to the melting of the obtained solid solution. 
Conclusions
The obtained results of research allow a statement that in the four-component oxide system, i.e., ZnO-MgO- subsystem (i.e., from x = 0 to x = 2). With increasing degree of Mg 2? ion incorporation into the Zn 2 FeV 3 O 11 structure, the crystal lattice of the new phase contracts and positions of IR absorption bands shift to the higher wave numbers. The solid solution melts in the temperature range from 865 ± 5°C (for x = 0) to 1005 ± 5°C (for x = 2). The new phase may find applications in designing catalysts for various ODH (Oxidative Dehydrogenation) reactions.
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